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NEW DATA FOR MCNP

John S. Hendricks, Stephanie C. Frankle, and John D. Court

Los Alamos National Laboratory

We report here for the first time the availability of an "ofl]cial" set of ENDF/B-VI

neutron data for MCNpTM. 1

ENDF/B-VI neutron data have been available for about four years. Release 2

came out in June of 1993; however, it was not available to MCNP until MCNP4A

was released October 1, 1993. MCNP4A added three new ENDF/B-VI scatter-

ing laws and their sampling schemes: the Kalbach-87 formalism (ENDF/B-VI

file 6 LAW=l, LANG=2), correlated angle-energy scattering (ENDF/B-VI file 6

LAW=7), and phase-space law (ENDF/B-VI file 6 LAW=6.) In addition, new algo-

rithms were developed for next-event estimators so that collisions using these new

laws now contribute to point and ring detectors as well as the DXTRAN variance

reduction method. The NJOY ACER module was also changed by Robert MacFar-

lane of the LANL Nuclear Theory and Applications group to provide data in these

new formats. NJOY version 91.91 with full ENDF/B-VI capability was released to

RSIC in August 1993.

Since the release of NJOY91.91, dozens of ENDF/B-VI MCNP data libraries have

been generated around the world. These libraries have been generated with different

assumptions suitable for the sites where they were generated. For example, fusion

applications would use constant weighting whereas reactor applications would use

1/E weighting. Different thinning tolerances would be used depending upon the

computer storage capacities at different sites. Different ways of grouping the data
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into libraries were used; consequently, there are many different libraries of MCNP

END F/B-VI data around the world, and it is very confusing as to which data set

is which. The MCNP developers felt there was a need for a standard, or "official,"

set of ENDF/B-VI data, just as there is a standard set of ENDF/B-V and other

data.

To provide a standard MCNP ENDF/B-VI data set, the LANL Radiation Trans-

port _oup engaged the LANL Nuclear Theory and Applications Group to construct

a complete library based on ENDF/B-VI Release 2 in the Spring of 1994. This li-

brary was to be thinned so that no nuclide had more than 400,000 words storage

length. Each nuclide had to use flat weighting and to be at room temperature. The

unique identifiers assigned to this library were .60C so that from now on any refer-

ence to the ZAID=ZZZAAA.60C in MCNP would mean this library and nothing

else. The library is stored by nuclide rather than grouped into larger libraries such

as RMCCS. For example, hl001 is hydrogen, pu94239 is Pu-239, etc.

In order to get the library out in a timely fashion, the testing and validation

phase is radically changed from in the past. In particular, the former manual digit-

by-digit check of every number used in validating the MCNP ENDF/B-V libraries

was neither affordable nor timely enough. Therefore, a new and thorough set of

quality assurance tests was established for NJOY, and data passing those tests were

subject only to a limited set of benchmarking tests. All nuclides were subjected

to infinite medium calculations. The fissionable materials also were benchmarked

against critical assemblies, and 28 nuclides were benchmarked against the LLNL

pulsed sphere experiments. Results of these tests were then published, and the

data set released to RSIC. There may be a few isolated cases where the ENDF/B-

VI library is not better than ENDF/B-V. Which of these nuclides become the

"recommended" MCNP set, which are replaced by improved sets (perhaps with a
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.61C designator), and which are eventually removed from general distribution is

presently uncertain.

As an example of the integral data checks, an infinite medium calculation of

neutron heating is shown for nickel in Fig. 1. Note how the ENDF/B-V heating

numbers from the presently recommended MCNP ENDF/B-VI .50C library are

clearly faulty, whereas the integral results from ENDF/B-VI show that this has

now been corrected.

But for now, a standard, "official" MCNP ENDF/B-VI library is finally available

with a unique .60C designator. It is available to MCNP users worldwide so they do

not have to generate their own ENDF/B-VI library, and therefore when they run

MCNP with ENDF/B-VI, the same library is available for comparison purposes.

REFERENCES

1. Judith F. Briesmeister, Ed., "MCNP4A - A General Monte Carlo N-Particle

Transport Code," LA-12625-M, Los Alamos National Laboratory Report,

November 1993.



0 , I 111111 i IIII. 1111111 11111U I IIIIII I IIIIII I Illlll I IIllll i IIIIIL I ilUll I Ililll I IIIII
"-- =o=

: _ ENDF/B-5

_" 6 ENDF/B-6 J
o

JO"

: '=-=LJ -

E "

"

r -°-" :

F- "
o

I '''-I I _.__ I /

- , ,-, II--- -
- : ,_ -

_ [ / " '
I IIIIII I IIIIII I IIIIII I I!1111 I IIIIII I IIIIII I IIIIII I II II i I IIIIII I III!11 I III11/ Illl

_0-10 10-9 10-8 10-7 10-6 10-5 10-4 0.001 0.01 0.1 1. 10. 100.

ENERGY (MEV)

Fig. 1. Nickel Neutron Heating.
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Footnotes

MCNP is a trademark of the Regents of the University of California, Los Alamos

National Laboratory.
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